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Experimental Section
General. Amino acid derivatives, resins, and reagents were purchased. Unless otherwise indicated, all reactions were carried out under N 2 sealed from moisture. Anhydrous solvents were used directly from sealed bottles, which were stored under Ar. Brine (NaCl), NaHCO 3 , and NH 4 Cl refer to saturated aqueous solutions unless otherwise noted. Flash chromatography was performed on 32-63 μm silica gel with reagent grade solvents. NMR spectra were obtained at ambient temperature in CDCl 3 unless otherwise noted. 1 H and 13 C NMR spectra were obtained at 400 and 100 MHz, respectively, unless otherwise noted. Chemical shifts are reported in parts per million (ppm) downfield from tetramethylsilane (TMS). Data are reported as follows: chemical shift, multiplicity: singlet (s), doublet (d), triplet (t), quadruplet (q), quintuplet (qt), sextuplet (st), multiplet (m), coupling constants J in Hz, and integration. Enzymatic studies were performed in 1X pH 7.4 PBS buffer unless otherwise noted. The blank for probe only experiments contained the same volume of PBS buffer, or the same percentage of DMSO in PBS buffer. The blank for enzymatic reactions was the respective enzyme at the same concentration in the same solvent.
S4
Organic Synthesis. Hex-5-ynyl 4-((4-(dimethylamino)phenyl)diazo)benzoate, 1. p-Methyl red (627 mg, 2.32 mmol) was dissolved in CH 2 Cl 2 (40 mL). EDC (670 mg, 3.50 mmol), HOAt (477 mg, 3.50 mmol), DMAP (20.5 mg, 0.168 mmol) and DIEA (2.00 mL, 11.5 mmol) were added, and the resulting solution was stirred at 0 °C for 20 min. Then 5-hexyn-1-ol (0.28 mL, 2.6 mmol) was added dropwise, and the solution was stirred at room temperature for 40 h. The solvent was removed in vacuo, and the resulting slurry was dissolved in EtOAc (100 mL Hex-5-ynyl 2-(4-((4-(dimethylamino)phenyl)diazo)benzamido)acetate, 2. Fmoc-protected ester 4 (113 mg, 0.300 mmol) and HOAt (151 mg, 1.11 mmol) were dissolved in CH 2 Cl 2 (15 mL). DBU (0.18 mL, 1.2 mmol) was added, and the solution was stirred at room temperature for 20 min. Then HATU (171 mg, 0.451 mmol), DMAP (2.1 mg, 0.017 mmol) and p-methyl red (98.5 mg, 0.366 mmol) were added, and the resulting solution was stirred at room temperature for 14 h. The solution was diluted with CH 2 Cl 2 (20 mL), and washed with NaHCO 3 (20 mL). The aqueous layer was extracted with CH 2 Cl 2 (3 × 20 mL Enzyme screening. The concentrations of probes were estimated by pyrene UV absorbance at 342 nm (ε = 47,000 cm -1 M -1 ). 4 The probes were dissolved in PBS buffer to prepare a stock solution of 20 μM. Esterases and lipases were dissolved in PBS buffer to prepare 1.0 mg/mL stock solution. The enzyme screening experiments were performed in a 96-well black quartz microplate with clear bottom on Flexstation II 384 microplate reader at 25 °C. Each reaction well contained 0.5 μM of probe and 30 μg/mL of enzyme in PBS buffer (100 μL). All samples were excited at 340 nm, and fluorescence emission was recorded at 480 nm with 420 nm cut-off using bottom read mode.
Fluorescence assay. Fluorescence studies were performed on a Jobin Yvon-Spex Fluorolog 3 spectrophotometer with porcine liver esterase (PLE, Sigma E2884) at ambient temperature. For ODF-based probes, samples were excited at 340 nm. Fluorescence spectra were recorded from 355 to 600 nm with 1 nm increment and 1 s integration time, and kinetic curve were obtained by monitoring fluorescence change at 480 nm. For fluorescein diacetate, samples were excited at 490 nm. Fluorescence spectra were recorded from 495 to 700 nm in 5 % DMSO in PBS buffer (0.10 μM probe, 10 μg/mL PLE), and kinetic curves were obtained by monitoring fluorescence change at 514 nm. For stability assay, both ODF-based probe 1 and fluorescein diacetate were dissolved in 1 % DMSO in PBS buffer at 0.10 μM concentration.
Cell uptake studies. Cell Culture. HeLa CCL-2 cells (ATCC) were maintained in Dulbelcco's modified Eagle's Medium (DMEM) supplemented with 10% fetal bovine serum, 100 U/mL penicillin and 100 μg/mL streptomycin (all reagents from Invitrogen) in a humidified atmosphere at 37°C with 5% CO 2 .
Cellular uptake and colocalization. Cells were plated in chambered coverglass (0.5 ml medium/chamber) and allowed to reach 60% confluency in 1-2 days. The growth medium was removed and new growth medium containing either 5 mM of probe 1 or probe 2 was added to the cells and incubated overnight at 37 °C under 5% CO 2 . Cells were then washed thrice with PBS. Incubation with wheat germ agglutinin Alexa Fluor 633 conjugate at 5 μg/mL for 10 min was then carried out in studies to check for ODF internalization. Cells were rinsed three more times with PBS and fresh media was added before imaging. Cells without wheat germ agglutinin colabeling were visualized directly without a wash step. 
